Nanoparticle-assisted micropatterning of active proteins on solid substrate.
Micropatterning of proteins on silica substrate was achieved using a new method. Proteins were first immobilized onto silica nanoparticles which were then dispensed into arrayed microwells on silicon. Atomic force microscopy (AFM), fluorescence microscopy and Fourier transform infrared (FTIR) spectroscopy were used to characterize the samples. The results showed that, compared to a planar surface, curved surfaces of nanoparticles provide more space for attaching proteins and thus increases the intensity of fluorescence signal. Furthermore, after attaching to silica nanoparticles, bovine serum albumin (BSA) maintains its major structure and the cytokine IFN-gamma maintains its ability to bind to its antibody. Use of this method can be extended to micropatterning of other biomolecules, such as DNA and enzymes.